Only a strong interaction of people, information and technology can improve business performance. The Chief Information Officer (CIO) of the new age has to be a 'hybrid' business and information systems manager who can play a major role in strategy formulation for effective use of information technology, who does not neglect the human side of the information equation, and who does not forget that information has to be managed like any other resource and thus puts the 'I' back in the 'IT'. This leads to new aspects of what kind of competencies and skills a CIO, a 'hybrid' business and information systems manager, must have.
Introduction
To succeed in the global marketplace, companies must reposition themselves to tap the sources of sustainable growth. One of the characteristics of the information era transition period is that, in comparison to the traditional raw materials processing, information processing has become instrumental in businesses' success. At the same time, the information era transition has contributed to businesses' competitiveness, shortened their responsiveness to environmental changes, and enlarged the inventory of business practices for successful market performance.
Why do than so many companies, who yearly spend billions on new technological solutions, struggle to understand how to put information to work so that it would support business and improve business performance. As suggested by Davenport, 2000 , the reason for sparse harvest is "technological obsession" which links company's competitive advantages exclusively with IT investments. IT vendors and consultants claim to have panacea for every possible business 'situation', yet they forget to disclose that IT is just one of the (important) factors of a successful information use, which leads to successful achievement of organization's goals. Not only everyday business practice but also academic research shows that "even the most rigorous economists have difficulty finding correlations between IT Material published as part of this journal, either on-line or in print, is copyrighted by Informing Science. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given.
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In spite of that, some do succeed. (Good) business practice has already indicated that successful business informatization or/and transformation of business to e-business models are related to optimization and renovation of business processes, training and motivation of employees, adaptation of organizational structure, general improvement of business culture, information management, etc. Yet, until recently, there was no "complete cookbook recipe". In year 2000, a 28-month research study called "Navigating Business Success" was conducted at IMD business school, Lausanne, Switzerland, in conjunction with Andersen Consulting (Marchand, Kettinger, & Rollins 2000 , 2001a . Authors of the research surveyed over 1,000 senior executives from 98 privately and publicly held companies operating in 22 countries and 25 industries. In essence, the results showed that only a strong combination of 1) excellence in investing and deploying technology, 2) excellence in collecting, organizing and maintaining information, and 3) getting the people to embrace the right behaviors and values for working with information, can lead to superior business performance. According to the research, senior managers possess a higher-level idea, 'Information orientation' (IO), which embraces three basic information capabilities that managers associate with effective information use: Information Technology Practices (ITP), Information Management Practices (IMP) and Information Behaviors and Values (IBV). Interesting enough, each of the areas was recognized as important in the past by academia and practitioners, however, they were considered separately in isolated schools of thoughts. "A company must achieve competence and synergy across all three information capabilities of effective information use as a precondition to achieving superior business performance," (Marchand et al., , 2001a .
In the first section each of the information orientation capabilities will be briefly discussed (for in-depth analysis see Baloh, 2004; Marchand et.al., 2001a) as they present how senior management sees the information subsystem of (successful) organization. These capabilities also present CEOs' view on information systems professionals and knowledge workers, on whom each company depends on, since success depends on how fast they utilize proper information. For doing their jobs right their competencies have to be somewhat broader than they used to be and must include ample information technology literacy, information management awareness and proactive information behavior.
Graduate and post-graduate programs that aim to educate future knowledge workers, especially business, information, and business-information professionals, will have to (if they have not already) revise their curricula according to business-world expectations and give their students skills and capabilities that CEOs' call for.
In that sense, a graduate and postgraduate program that has recently been developed at the Faculty of Economics, University of Ljubljana, is revised and verified whether it sustains sufficient degree of relevancy to the needs of present-day business community. This analysis in final section, together with recommendations in content/delivery areas, can serve as a guideline when building, revising and endorsing contemporary and relevant curricula for similar educational programs.
Returning the 'I' in the 'IT'
In this section information orientation capabilities are discussed as they present how senior management sees the information subsystem of (successful) company.
Information Technology Practices (ITP)
This is the realm of software, hardware, telecommunication networks and technical expertise, supporting everything from the tasks of lower-skilled workers to the creation of innovative new products and the analysis of market developments and creation of strategy.
In 1989 Gorry and Scott Morton linked Simon's decision-classification (1946 Simon's decision-classification ( , 1960 with Anthony's organizational pyramid (1965) and showed that different IT support is needed at different organizational levels. Marchand et al. (2001a) adapted the Gorry and Scott Morton's framework to today's business conditions (Figure 1 ). IT for operational support is software, hardware, telecommunication networks and technical expertise that serves to solve structured decisions, ensure quality of data and improve efficiency of transactions. Improvements to IT for operational support have positive effect on both IT for business process support (that support business processes with improving cross-functional process management and by connecting business processes with those of suppliers and customers) and IT for innovation support (which facilitate creativity and speed up the creation of new products and services). In order to become IT-mature, a company has to develop each IT capability due to their interrelations. In order to develop the IT for management support capability (which focuses on the principal strategic decisions managers face, such as market positioning, competitive analysis, and exploration of business opportunities), company has to excel in all other capabilities, as their outcomes serve as support to the capability. Consequently, this is the most difficult dimension to control and develop, yet it is necessary to be developed when a company wants to achieve competitive advantage.
It is so because today providing superior IT for operational and business process support that focus primarily on structured and semi-structured decisions (i.e. transaction processing, SCM…) will not provide strategic competitive advantage, as they are merely necessary to operate business and follow the competitors. One step in providing greatest information asymmetry is to ensure that IT capabilities ensure support not only for control but also innovation -in other words, support for both planned and emergent strategy (Mintzberg, Ahlstrand and Lampel, 1998 
Information Management Practices (IMP)
"Information Management Practices (IMP) are capabilities of a company to manage information effectively over the life cycle of information use including sensing, collecting, organizing, processing, and maintaining information," (Marchand et al., 2001a) . The theoretical basis of "IM School" lies in resource management. Specifically, Horton (1968) was concerned about treating information as any other organizational resource and that information has to be tracked and managed through its life-cycle. IM School failed to draw tight link between improved information resource management and better business performance. This was mainly due to the fact that with little authority (and necessary skills) "librarians" had little impact in the broader information management practices and people behaviors that shape how information is or should be used in the company to improve business performance.
If IT practices refer to the management of IT applications and infrastructure, IM practices focus on the company's capabilities to effectively manage the use of information over its life cycle in support of coordination and control, tactical problem solving and strategic decision making. If company's information management is not adequate, following flaws are commonly visible: failures to respond in a timely way; duplication of effort; failures to exploit information that is already available in company, information overload.
The research (Navigating Business Success) showed that executives have clear notion of good information management practices as being a cycle with five interrelated phases. Sensing is essential to high level of IMP maturity as companies must continuously identify events, trends and changes in business conditions and make sense out of them to collect appropriate information, develop new strategies, or make decisions. With the issue of relevancy of information it has straight influence on collection of relevant information where care has to be taken to avoid overor under-load of information. Only the right type and amount of information is acceptable to avoid over-or under-load, and knowledge residing in employees must be identified and made explicit; information behaviors and values need to be trained and rewarded as employees tend to perceive collecting of information they don't directly use as low priority part of the job. Organizing information depends firstly, on collecting phase, and secondly, on good IT support. In processing, analysis of data is a critical step, since decision makers transform data into information which, with meaning added, transforms into knowledge that is used by most of employees today to perform their everyday jobs. Processing is, besides sensing, one of the most critical aspects of information management, as at this point people evaluate the relevance and importance of information to their needs and, accordingly, determine whether information is to be maintained for the future use or discarded. Special attention has to be paid to hiring, ongoing training, evaluation and rewarding of employees to ensure that company has hired the right people to process information into knowledge. Maintaining involves reusing and refreshing existing information to avoid expensive and time-consuming double collection. Reusing is linked to values and behaviors of employees, as at times existing people might assume that old information is stale; they might not be aware that information exists; managers sometimes redefine decisions and encourage new data collections…
Interrelation of IMP capabilities and their connection to Information Maturity is presented in Figure2 ; it is necessary to point out that these relationships are in circular, not linear form and it is difficult to say where the life circle of information begins or ends. Holistic approach in their development is recommended, since sensing and processing are the most critical practices, yet on the other hand all others should not be left behind.
Information Behavior and Values (IBV)
Unlike IT and IM School, there is no comprehensive theory on instilling effective information usage behaviors. Two views are known in the literature, the Human resources view and the Management control view, yet none of them addresses the relationship between the management of people and how people use information to achieve company's goals. IT and IM disciplines did not deal with improving the information usage behaviors and values of the employees due to the fact that they were "operational level support functions" and they had little influence on changing people's behaviors. Besides, influencing people requires very different skills and is much more difficult than dealing with new software.
It is ill-fated circum-stance for the IBV practices to be an informal and underdeveloped discipline, as companies involve relationships among people, and how they choose to contribute their knowledge to achieve company's or group purposes instead of or together with pursuing their own interests. A challenge for managers is to define a relevant context, or orientation, to channel human attention, information use, and human knowledge and learning into creative ideas and information of value to achieve business success.
In the mindset of senior executives, there are six IBV capabilities, which are closely related. Integrity acts as the basis for information use, setting appropriate boundaries for ethical information behavior, and influencing directly the formal use of information within a company which improves reliability and quality of information used. Improvements to formal information use will have a direct impact on the ability of a company to provide information control, which is the use of performance information among managers and employees at all levels of a company. As everyone knows how (and why) a company is doing, information about performance stimulates open discussion of problems and emergence of new ideas to improve performance at all organizational levels. Transparency is evident when members trust each other and talk freely about failures and mistakes. Sharing of sensitive and non-sensitive information is facilitated by transparency and control, as open discussion about known problems is treated as opportunity to learn, not opportunity to whitewash the managers and punish the employees. Proactiveness is the most wanted practice and executives see it as how well people in company think about using information to create or enhance products and services, and how promptly they respond to business changes they foresee. 
Information Orientation
The "Navigating Business Success" research explained CEOs' view of the business information system. Their expectations have been presented in the above three sections and they are also visible from the IO maturity model (Figure 2 ) which shows how each of the fifteen competencies (within the mentioned three information capabilities that managers associate with effective information use) influences each other. "Better" companies try to develop competencies in the shaded area of the picture s simultaneously and create powerful "spiral" effect, in which excellent IT capabilities influence good information behaviors and good information management. Good information management in turn influences better IT capabilities; good information behavior on the other hand improves information management.
Senior managers recognize that successful companies must be good at all three information capabilities to reap the substantial benefits from cross-capability interactions involving using information proactively, sensing and processing information appropriately, and deploying IT for management support. Good information usage behaviors and values drive better information definition and management; this improves the capability of a company to use IT to support decision making and problem solving, which in turn reinforces good information usage behaviors and values.
Thus, in contrast to 'traditional' views on information in a company, information use in companies on an aggregate level is people-centric. It is based on the decision-context and the tasks that people must execute to achieve organizational purposes.
It not only involves how people use IT and manage information to help improve decisions, but rather how they behave with information based on values associated with effective information use.
Educational Issues

Framework of (Relevant) Educational Program
The breakdown of 'information orientation', considered in previous section, leads to new aspects of how information, people and IT are leveraged to increase business performance. Deficiency in any of the three key information orientation capabilities: information technology practices (ITP), information management practices (IMP) and information behavior and values (IBV), will lead to inverted spiral effect and thus worse business performance.
Such aggregate view is senior managers' view on key information systems and business professionals. CIO in particular has to be a 'hybrid' business and information systems manager who can play a major role in strategy formulation for effective use of information technology, who does not neglect the human side of the information equation, and who does not forget that information has to be managed like any other resource, and thus puts the 'I' back in the 'IT'. Only than can a company start using information proactively, sensing and processing information appropriately, and deploying IT for management support. Such view has to be comprehended by every single employee as well, especially by knowledge workers.
In that, graduate and postgraduate programs that educate future business and businessinformation systems professionals obviously play a very important role. As known from the human-resource-management and organizational theories, the 'human' side of the organization, especially values, can take months and years to change. This is why it is so critical to have higher education institutions with proper and relevant curricula. It is often the case that higher education MScIS, Information Management and MBA study programs put forward topics that are 'native' to lecturers. Or, as IT and IM schools are well developed disciplines, it is quite simple to go astray and forget about the information behaviors and values, which in turn -as we have seenare essential part of mature information capabilities of organization. Thus it is of vital importance to deliver such curricula which include topics that cover each of the three information capabilities. It is obvious that old IT (or in a little better case, IT/IM) programs do not sustain sufficient degree of relevancy to the needs of present-day business community. The skills expected from every business-information professional have changed and if not already, many universities will be forced to revise or even rebuild their curricula from scratch. In practice, a successful CIO is far from being merely 'a technological geek'. According to a research (Earl, 2000) , the most important qualities of knowledge workers, especially CIO, are: a shared vision of changed business and ability to work closely with peers and superiors; both a willingness to pay attention to day-to-day IT performance and excellent understanding of business process; and finally, ability to consult and lead a company when going through significant changes encompassing technological and human side of the change that lead to desired behaviors and values of all employees. Below a few guidelines are set to help check and rebuild the curricula.
Regarding the content of the study program, a framework of topics in education of future business-information systems professionals, known as "the Amsterdam model", is presented in Figure 3 (Maes, 2003) . It was developed by and it is being used by successful Information Management postgraduate and research program at University of Amsterdam ("Executive Masters in IM") and it states that a full comprehension of information management entails that it has to be studied interdependently at the strategic, (infra-)structural and operational level as well as that IM relates the (external and internal) information and communication processes and their supporting technology to general business aspects (Maes, 1999 (Maes, , 2003 (Maes, , 2004 Wisse, 2002) .
Authors of the framework believe that traditionally, research in information management has paid (and is still paying) a lot of attention to information technology as such and to the direct business-information technology link, for instance in terms of strategic alignment (as it was, in example, influentially proposed in 1992 by Henderson & Venkatraman, or in 1997 advocated and used to design an educational model with by Burn & Ma) . Recent experience, however, indicates that these approaches miss two crucial linking pins for information technology to add value to business and for business to exploit the dematerialization of economic activity: 1) 'information and communication' as intermediary, mediating concepts bridging business and information technology, and 2) 'architecture and infrastructure' as similar concepts bridging the strategic and operational levels of organizational attention (Maes, 2003, p. 254 ).
As to 'information and communication', it is noticed that its importance has recently been augmented by information technology being put at a certain distance of the business (e.g. by outsourcing), as a result of what the organization of the information 'demand side' has become paramount. A further consequence of the growing attention for information and communication is that new, immaterial concepts such as emotion, learning, sense making, knowledge, experience, identification, and trust are gaining importance in information management as they do in economic activities in general (Choo, 1998; Huizing & Bouman, 2002; Pine & Gilmore, 1999 as cited by Maes, 2003, p. 254) . Following that, information management and information behavior and values should be very important (if not the most important) part of education in the area. With regard to 'architecture and infrastructure', it can be said that companies are increasingly discovering that information management is not exclusively aimed at the support of business strategy, yet at least as much at that of business operations. The volatility of present-day strategy and the observation that strategy is only indirectly influencing operations further add to the importance of 'infrastructure and architecture' as linking pins, both in a theoretical and a practical sense.
The model presented enables a clear positioning of the actual problem (and research) area, or better said, topic, in the framework of educational program. Also, it can be used to explain (see Figure 4) five global roles of the CIO (as set by Maes 2004, p.12) : 1) information strategist, 2) co-creator of business strategy, 3) IT portfolio manager, 4) organization architect, 5) business advisor and 6) trend watcher.
According to Bruce (1999) , the teaching/learning model, firstly, should be theory-based as 'innovative variations' have to be based on firm anchors. Also, doing theoretical research for assignments improves students' abilities like collecting and organizing the information, making sense of information, deciding which information is important and which not, etc. Secondly, it should be action-oriented: if possible, real-life projects from business world should be under-taken, as "care for companies should be integral part of any managerial learning process, just as patient care is part of any medical training program," (Maes, 2003) . Also, there should be a final-year-module(s) or project(s) that deal with implementation or/and change issues, encompassing all of the aspects as a whole. Important behavior skills and values can be improved by that, such as functioning as a part of a team, trust-building, communication about mistakes, taking responsibility for them and dealing with them, sharing of information (instead of hoarding), etc. Both mentioned ideas, the theory-based and action-oriented education, emphasize conceptual skills and intellectual agility. Third, the faculty of the education institution should be complemented with external practitioners to ensure that practical relevance of the program exists.
The most important thing for educators and policy makers to constantly keep in mind is that the observable learning outcomes in real-life are not written assignments nor grades or course credits earned: they are demonstrations of 1) what the student knows, 2) what the student can actually do with what s/he knows, and 3) the student's confidence and motivation in demonstrating what s/he knows (Bouslama, Lansari, Al-Rawi & Abonamah, 2003) . These outcomes are immediately put up against senior managers' expectations when our graduate hits the 'real life' and therewith our education program can be evaluated.
Analysis of Curriculum: Case Study of Information Systems Management Program at Faculty of Economics, Ljubljana, Slovenia
Faculty of Economics, University of Ljubljana, has been one of the first Slovenian higher education institutions to accept and start implementing the Bologna Declaration. In the process all of the study programs at the Faculty have recently been re-set up from the scratch, and so was also the Information Management graduate and postgraduate program.
In this section, the newly developed program is revised and verified whether it sustains sufficient degree of relevancy to the needs of present-day business community. This analysis in final sec- tion, together with this section's recommendations in content/delivery areas, can serve as a guideline when building, revising and endorsing contemporary and relevant curricula for similar educational programs.
On Bologna Declaration
In June 1999 education ministers from around 30 of European countries had met in Bologna and undertaken in a joint declaration (the Bologna Declaration) to establish a European area of higher education by 2010. "In particular, the Declaration wants to increase the international competitiveness of the European system of higher education," (The Bologna Declaration, 2000; The Bologna Process, 2004).
The action program set out in the Declaration is based on a clearly defined common goal, a deadline and a set of specified objectives:
− a clearly defined common goal: to create a European space for higher education in order to enhance the employability and mobility of citizens and to increase the international competitiveness of European higher education; − a deadline: the European space for higher education should be completed in 2010; − a set of specified objectives: the adoption of a common framework of readable and comparable degrees, "also through the implementation of the Diploma Supplement"; the introduction of undergraduate and postgraduate levels in all countries, with first degrees no shorter than 3 years and relevant to the labor market; ECTS-compatible credit systems also covering lifelong learning activities; a European dimension in quality assurance, with comparable criteria and methods; the elimination of remaining obstacles to the free mobility of students (as well as trainees and graduates) and teachers (as well as researchers and higher education administrators).
In this move towards shorter studies, 2-tier degree structures, credit systems, external evaluation, and more autonomy coupled with more accountability, the Faculty of Economics, Ljubljana, had to create a new set of under and post-graduate study programs. This significant task has been treated as a challenge and a perfect opportunity to ventilate and recast content of existing courses, including the program of Information Management.
Analysis of the curriculum
According to Bologna Declaration, a two-tier degree program of Information Management has been set up. Full program curriculum is exposed in Table 1 and analyzed with help of Figure 5 , which introduces a list of all subjects into the "Amsterdam" framework of topics in contemporary education of future business-information systems professionals.
Brief analysis gives impression that each of the nodes in the enneahedron is covered. Yet, an indepth analysis shows that on the downside, the program is still paying a lot of attention to information technology as such and to the direct business-information technology link, for instance in terms of strategic alignment. However 'linking pins' for information technology to add value to business and for business to exploit the dematerialization of economic activity ('information and communication' as bridge between business and IT, and 'architecture and infrastructure, bridging strategic and operational levels of organizational attention (Maes, 2003, p. 254) ) should be covered better.
Evidence gathered from successful study programs shows that the organization of the information ''demand side'' (the middle column) has become paramount, as IT is only indirectly influencing the business (viz. by the information generated, the communication supported etc.), and as the quality of information use is seriously filtering the impact of IT (Maes, 2004) . The most important observation regarding this is that "our" Information and communication (middle) column is underdeveloped at this time. Curriculum should pay more attention to middle columnsome of the topics in the field of support of information management strategy and in the field of support of IM operations (like enterprise content management, information policies, information audit, knowledge management on strategic level, KM from infrastructural view, IT support for KM,…) are missing completely, and some are covered only superficially, i.e. as a small share in one of the other (IT or business) subjects.
Regarding the teaching/learning model, we find through detailed analysis of each of the subjects that the program is set up accordingly to guidelines written in previous section. It is both theory based and action oriented. Theoretical research leads to well-read students and improves information management skills; on the other hand undertaking real-life projects from business world improves understanding of the area and creates a wide set of practical experience, i.e. in team work, trust-building, communication about mistakes, taking responsibility for them and dealing with them, sharing of information (instead of hoarding), etc. Finally, the faculty is complemented with external practitioners to ensure that practical relevance of the program exists. 
Conclusion
It used to be believed that a) only technology or b) only information management can improve business performance and a) IT or b) information is the most important currency in building and maintaining a competitive edge. Yet, a research (Marchand et al., 2001b) in the field of effective information use proved that using information is too important to be left solely to IT and/or information specialists. Information is only as effective as the weakest link -with the best technology yet without managers and business people with appropriate skills and experience to use it, one is limited by organizational competence. If the company has strategic vision and strong products in the marketplace, but it doesn't have the IT to support them, then one is constrained by technology.
Following that, CIO of the new age has to be a 'hybrid' business and information systems manager who can play a major role in strategy formulation for effective use of information technology, who does not neglect the human side of the information equation, and who does not forget that information has to be managed like any other resource and thus puts the 'I' back in the 'IT'. Only a strong interaction of people, information and technology can improve business performance.
As companies have to be equally good at using information proactively, sensing and processing information appropriately, and deploying IT for management support, and as information orientation has to be people-centric by default, proper curricula is expected from higher education institutions. The expectations of the business community were firstly presented in the paper; both descriptions of information capabilities combined and ideas, developed in the last section can serve as a guideline when building, revising and endorsing curricula.
A graduate and postgraduate program that has recently been developed at the Faculty of Economics, University of Ljubljana, has been reviewed whether it sustains sufficient degree of relevancy to the needs of present-day business community. It was verified whether it offers a complete and relevant set of topics. A "blind spot" in the educational program has been located as analysis showed that curriculum is still paying a lot of attention to information technology as such and to the direct business-information technology link, for instance in terms of strategic alignment. Information and communication (middle) column is seriously underdeveloped in our program at this time.
In order to "create" successful future CIOs, who could act as information strategist, co-creator of business strategy, IT portfolio manager, organization architect, business advisor and trend watcher, curriculum should be revised and improved in the area of middle column.
